—AEIAA BT EREEYR [EEsie
THE INSTITUTE OF ELECTRONICS, IEICE Technical Report
INFORMATION AND COMMUNICATION ENGINEERS

(& AR T v L OREBIVHERR IS X 2 ZHl R R ik 25

Rzt AHEIET

T RBRCRS: REA 7R
KBRS A TREILAT 1 - 7
T RERRF: REGEFHRBIETTER
RBRFRETIILHE L - 5

E-mail: ft-otoshi@econ.osaka-u.ac.jp, T fmurata@ist.osaka-u.ac.jp

HH5FL AWETIE, EREEEINCHE T 2 EMREOHRE Y —L 7 +—I Y ICEHL, #ikk7 Ta—F¢L
LTHHZ AV F - (FEP) IZHOWEHEZRRL TV, ER, E—A47+— I 7BWTE, BT 2
F v AVERDOIEFENL L A —N—~y FD b L — A T7HFETH > 7z, FEP Tld, BN X 2 flifiE & 7TENC & 2l
O L —FAT7E2FRBL CRELRITEHEERT 228 TIDO ML= FAT7RBRL TS, ZHUTKD, RELH)
HAET 2ERYRIT S BESINCERR, #Eam, FEEZMETATD 2 THIEAAREL 72 5, & 51T, REENZRI
FAEEEAT S T, AMEROBERIEGEr -V 2 v FORERBREEZEBL, E—4 75— IV 7O%%E
W ZEEEN X3, £z, RIFFETIX, ISAC (Integrater Sensoring And Communication) %G I X 2EE L
EMADOL Y >V FORIBEITEZHEL. WARPHD 7 4 — KNy 7 LI ROMEHERZHE L TF v 1 VIREEHEE
75T, 0BV A—N—Ay FTHEYILRE - L Z2ERT 2, ¥Ial—a o, ##RFEE SINR
(Signal to Interference and Noise Ratio) DA LICFHF G L, B —LA7 =3I VT ORENMCEMNTH 5 Z e hRENTz,
F—TJ—F REENAVHERR, (LEHEE, MR T v+ UHEE, EE M AERZAE, B H T oL ¥ —

Coordinated Multi-Point with Hierarchical Active Inference of Position and

Propagation Channel

Tatsuya OTOSHI' and Masayuki MURATA

1 Graduate School of Economics, Osaka University
1-7 Machikaneyama, Toyonaka, Osaka, 560-0043 Japan
11 Graduate School of Information Science and Technology, Osaka University
1-5 Yamadaoka, Suita, Osaka, 565-0871 Japan
E-mail: ft-otoshi@econ.osaka-u.ac.jp, T{murata@ist.osaka-u.ac.jp

Abstract This study focuses on cooperative beamforming among base stations in wireless communication technology and
proposes a new approach based on the free energy principle (FEP). Conventionally, the trade-off between accuracy of channel
information to be acquired and overhead has been a challenge in beamforming; FEP solves this trade-off by considering the
trade-off between the value from observation and the value from action to select the optimal action. This makes it possible to
respond to dynamic situations where environmental fluctuations occur by integrating adaptive search, reasoning, and learning.
Furthermore, by introducing a hierarchical coordination structure, information sharing among base stations and indirect state
sharing among agents are achieved, which improves the efficiency and stability of beamforming. In addition, this study assumes
simultaneous execution of communication and real-world sensing by utilizing ISAC (Integrator Sensoring And Communica-
tion), and integrates feedback from terminals and terminal location information for channel state estimation, thereby reducing
the overhead of The proposed method is based on the assumption of simultaneous communication and real-world sensing by
utilizing SINRing And Communication. Simulation results show that the proposed method is effective in improving SINR
(Signal to Interference and Noise Ratio) and stabilizing beamforming.
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